Aim: A mesiodens is the most frequent type of supernumerary tooth. They can be related to several complications, such as ectopic eruption and midline diastema. The aim of the present study was to assess the radiographic properties of mesiodens by analyzing the associated age, sex distribution, number of mesiodens per patient, shape, direction of eruption, and their association with complications.
| INTRODUC TI ON
Supernumerary teeth are described as a developmental abnormality in the number of excessive teeth, other than the normal series of teeth, which can develop in nearly any area of the dental arch. 1, 2 Mesiodens are the most frequent type of supernumerary teeth. They occur unilaterally or bilaterally in the maxillary anterior area. 2, 3 The prevalence of mesiodens differs by racial group. 2 The reported prevalence of mesiodens varies between 0.3% and 0.8% in the primary dentition and between 0.1% and 3.8% in permanent dentition. 4 The prevalence of mesiodens in males is twice as much as that of females. The reason for the variation in reported prevalence ranges could be due to the identification methods and differences in the populations examined. 4 It is difficult to see mesiodens in clinical examinations, and radiography was the first method used to identify them. 5 For early identification, regular radiographic examinations are needed. Commonly, radiographic data can be acquired by periapical, occlusal, and panoramic radiographs. The most comprehensive image of the incisor region can be obtained with a single occlusal or periapical film, while horizontal tube shift techniques are typically used to define the buccolingual position. However, cone-beam computed tomography (CBCT) scans can provide data concerning the 3-D association of the mesiodens with the relevant teeth and surrounding structures, which is significant for making decisions on treatment alternatives.
3,6
| Statistical analysis
Qualitative data were presented as frequency and percentage.
The data were statistically analyzed with SPSS version 21.0 (SPSS, Chicago, IL). 
| RE SULTS

| Sex distribution
| Shapes of the mesiodens
Among the mesiodens, 51 (62.1%) were conical in shape, which was the most commonly observed shape, followed by supplemental (N = 14, 17.07%) and tuberculate (N = 12, 14.6%) ( Table 1 ).
| Directions of the mesiodens
In the present study, 65 (79.2%) of the mesiodens were aligned vertically, nine (10.9%) were inverted, and eight (9.7%) were aligned horizontally (Table 1) .
| Positions of the mesiodens
According to Yuhyun et al's classification, mesiodens are analyzed in the frontal plane when determining their location. 3 The mesiodens were mostly in the middle position (N = 58, 70.7%), followed by 11 (13.4%) that were central incisor left, eight (9.7%) were left of the central incisor, four (4.8%) were lateral incisor left, and one (1.2%) was lateral incisor right.
| Maturation of the mesiodens
Of the 82 mesiodens, 58 (70.7%) were mature and 19 (23.1%) were immature ( Table 1 ). The maturation type of five horizontal mesiodens was not identified.
| Eruption of the mesiodens
Of the 82 mesiodens, 38 (46.3%) had erupted, while 44 (53.6%) had not erupted (Table 1) .
| Dentition of the mesiodens
Among the 82 mesiodens, 46 (56%) were in mixed dentition, 18
(21.9%) were in permanent dentition, and seven (8.5%) were in primary dentition (Table 1) .
| Complications caused by mesiodens
There were clinical complications in 76.8% of patients. These complications are described in relation to the number of mesiodens.
| Complications caused by unilateral mesiodens
Among the 60 unilateral mesiodens, ectopic eruption of a permanent incisor was seen in 28 patients. A midline diastema was observed in 25 patients, while a delayed eruption was observed in 19 patients.
Axial rotation was observed in 12 patients and cyst formation occurred in one patient ( Figure 1 ).
| Complications caused by bilateral mesiodens
Among the 11 bilateral mesiodens, a midline diastema was seen in six
patients. An ectopic eruption was observed in five patients. Axial rotation and a delayed eruption were observed in four patients, while a cyst formation was not observed ( Figure 1 ).
| D ISCUSS I ON
Mesiodens are regarded among the most important dental anomalies that have an impact on both primary and early mixed dentition. 10 In the present study, we aimed to investigate the radiographic char- lence of 0.27% in a multicenter study involving 35 108 patients. 13 In the present study, the mesiodens prevalence of Turkish children in the Black Sea region was 0.49% in 14 450 patients.
Previous studies have reported that the prevalence of mesiodens in males is twice as much as that of females. 14, 15 In the present study, the male-to-female ratio was 2 (N = 11) of patients were found, and more than two mesiodens were not found in any of the patients.
Based on the morphology, mesiodens can be categorized as conical, tuberculate, and supplemental. 6, 9 The most frequently observed form is conical, and it generally emerges as a single mesiodens in the palatal area between the two maxillary central incisors. 16 Conical mesiodens generally exist in a single form. Moreover, tuberculateshaped mesiodens are observed frequently in permanent dentition and, in general, they disrupt eruption. 17 Conical-shaped teeth do not have total root formation, while tuberculate-shaped teeth have an incomplete or a total lack of root formation. Supplemental mesiodens are observed more frequently in primary dentition. 17 These tend to look like the normal series of teeth and barely encounter eruption. When examined in terms of morphology, the present study showed that the prevalence of conical-shaped mesiodens was similar to the findings in the literature. Mesiodens were of conical shape in 62.1% of patients; supplemental mesiodens were of conical shape in 17.5% of patients and tubular shape in 14.6% of patients. In the present study, and contrary to the literature, the supplemental tooth rate was much higher in permanent dentition than the primary dentition, and much of it had erupted. The reason for this is that the supplemental teeth in the form of natural teeth are often confused with permanent teeth, and the patient's family might think that the central teeth have erupted.
11
The majority (76.8%) of the mesiodens in the current study were in the vertical position, consistent with previous studies. Of the 82 mesiodens, 65 were vertical (76.8%), nine were inverted (12.1%), and eight were horizontal (10.9%). In general, conical mesiodens have a total root formation and can erupt into the oral cavity. Unlike conical mesiodens, tuberculate mesiodens frequently erupt themselves.
In the present study, the teeth with the highest eruption rate were tion, three factors are the priorities for the waiting period: the type of mesiodens, the distance from the back of an unerupted permanent tooth, and whether there is enough space for the permanent tooth to erupt. 18, 20 There are different opinions concerning the extraction of mesiodens. Munns reported that the offending supernumerary tooth should be removed earlier for a better prognosis. 21 Rotberg and Kopel Andersson recommended a mesiodens extraction at the time of detection to prevent future orthodontic treatment and to minimize bone loss. 26 The optimal age for the extraction of a mesiodens remains controversial. In general, an early extraction is defined as an extraction performed before the age of 6 years, whereas a late extraction is defined as an extraction between 8 and 10 years, when the root development of adjacent teeth is complete. The tooth development stage is very important in the treatment of axial rotation associated with mesiodens. 24, 28 The main reason for the occurrence of relapses in the rotation is transseptal fibers, which are organized when the apical triplet of the root is developing. 30 Therefore, mesiodens should be extracted before the complete development of the gingival fiber system to ensure that the rotation recovers rapidly, or to ensure that relapse is minimized after orthodontic treatment. 30 Complications that negatively affect the vitality of permanent teeth, such as a dentigerous cyst, root resorption in permanent teeth, or infection (infections present intraorally), require immediate intervention. 27 There are several limitations to the present study. Because the shapes were examined in two dimensions on panoramic film, clear information could not be obtained about the shape of the teeth in the horizontal position. CBCT scans can be used to obtain more detailed information about the shape and position of mesiodens.
TA B L E 1 Correlations between characteristics of mesiodens and shape
| CON CLUS ION
In non-syndromic Turkish children in the Black Sea region, mesiodens were located mostly in the middle anterior region, and complications associated with eruption were observed at a high rate 
